| INTRODUCTION
Intravaginal practices (IVPs) include intravaginal cleaning (eg, douching or washing with liquids), intravaginal wiping (eg, with a cloth or tissue), or intravaginal insertion of substances to dry or tighten the vagina for sexual pleasure.
1,2 IVP types, prevalence, products, frequency, and motivation vary markedly across countries. 3, 4 Potential health outcomes of douching have been examined in several studies; yet, the effects of other types of
IVPs have been underexplored. Most studies of douching, conducted primarily in United States (US) and African populations, suggested that douching was associated with adverse health outcomes, 5, 6 including increased risk of bacterial vaginosis, [7] [8] [9] [10] pelvic inflammatory disease, [11] [12] [13] [14] bacterial sexually transmitted infections (STIs), 12, [15] [16] [17] [18] nonregression of low-grade squamous intraepithelial lesion, 19 and cervical cancer. 14 Nevertheless, some other studies reported no associations between douching and these outcomes, such as bacterial vaginosis, 20, 21 pelvic inflammatory disease, 22, 23 or bacterial STIs. 9, 23, 24 The discrepancies between these studies were explained as partially due to the types of products used for douching, frequency, and timing (eg, in relation to sexual activity or menses). 6 Similarly, some studies of the various types of IVPs (ie, not only douching) found no association between IVPs and bacterial vaginosis, 25, 26 or STIs. 27 Recent systematic review and meta-analyses showed that some IVPs (eg, intravaginal cleaning with soap or intravaginal use of cloth or paper) were associated with human immunodeficiency virus (HIV) infection but other IVPs (eg, intravaginal cleaning with water) were not. 1, 28 Published studies on IVPs, however, differed widely in their definitions and measurement of IVPs; thus, the associations between a particular form of IVP and health outcomes might have been masked. In general, studies examining the effect of IVPs other than douching on vaginal health, particularly in Asian countries, are scarce.
Genital human papillomavirus (HPV) infection is the most
common STIs in the world. 29 Twelve HPV types have been identified as carcinogenic and 13 others are classified as probably or possibly carcinogenic to humans (ie, Groups 2A and 2B), hereafter referred to as high-risk types. 30 These caused six types of cancer: cervix, penis, vulva, vagina, anus, and oropharynx. 29 
Nevertheless, very little is known about the associations between
IVPs and cervicovaginal HPV infection; the few studies that investigated this association generated contrary results. Some studies showed that douching was associated with increased risk of HPV positivity of any genotype, 31, 32 HPV infection with multiple genotypes, 33 or HPV-16 redetection in follow-ups. 34 Meanwhile, other studies suggested that douching was associated with a lower likelihood of genital warts, 15 HPV infection with types 6 or 11, 35 or HPV positivity of any type. 36 Vulnerability to HPV or to other viral infections has been hypothesized to result from physical abrasions or disruption of the vaginal stratified squamous epithelium, caused by equipment (eg, a douching device), materials (eg, cloth), or substances (eg, herbs) used in IVPs. 5, 37 Vaginal douching or wiping may also disturb local innate immunity or remove cervicovaginal mucus secretions that serve as a protective barrier against HPV. 41 Vaginal douching appears to be common in Cambodia.
Among women who visited maternal and child health care clinics, 76.7% douched at least once a week. 42 In FSWs, 91.0% ever douched and 49.4% thought that douching could help prevent STIs including HIV. 43 There is no report on the prevalence of other forms of IVPs in Cambodia.
| Aim
This study aims to investigate the associations between IVPs and HPV infection among FSWs in Phnom Penh, Cambodia. Findings from this study will help fill the gaps in knowledge as for IVPs' effects on HPV infection, as described above.
| MATERIALS AND METHODS

| Study design and participants
We used a cross-sectional design. 45 Specifically, intravaginal washing was explained to participants as washing inside their vagina by using fingers and/or a device to introduce a stream of water or solution. Intravaginal wiping meant to wipe inside the vagina by using a material (eg, cotton, cloth, tissues) with little or no water or solution. Intravaginal insertion was described to participants as placing or applying something inside the vagina with the intent to dry or tighten the vagina, excluding the use of condoms, barrier contraceptives, and products for absorption of menstrual blood (eg, tampons). We asked participants whether they had ever performed each type of IVP, whether they performed it within the 
| Statistical analysis
To examine the associations between IVPs and the HPV outcome, we used Poisson regression models for count outcomes (ie, number of all genital HPV DNA types detected) in both bivariate and multivariable analyses. Covariates included in multivariable models were selected based on a priori knowledge, criteria in the definitions of confounding effect or confounders, 47 and their actual associations with HPV outcome in bivariate analyses. Table S1 .
| RESULTS
The overall prevalence of HPV infection with any type was 47.0%. The prevalence of HPV infection with 1, 2, 3, and 4 to 8 types was 17.0%, 11.0%, 12.0%, and 7.0%, respectively. The most common types were HPV-62 (10.5%), HPV-16 (7.5%), HPV-18 (6.0%), HPV-52 (6.0%), HPV-53 (6.0%), and HPV-68 (6.0%); except for HPV-62, these were high-risk types. Among those who had any HPV type detected, 77.7% harbored at least one high-risk type.
The prevalence of HPV infection with types 6 or 11, which were excluded in the main dependent outcome in the following analyses, (Table 3 ). In a model similar to Model 2 in Table 3, intravaginal washing shortly before vaginal sex, in replacement of intravaginal washing shortly after sex, was not associated with the number of types of HPV infection (P = 0.162, data not shown).
Similarly, when intravaginal washing was replaced by ever performed intravaginal wiping and ever performed intravaginal insertion, the number of types of HPV infection was not associated with these wiping and insertion practices (P > 0.689, data not shown). Also in models similar to Models 1 and 2 but in which the dependent variable was replaced by the number of all infecting HPV types including types 6 and 11, the effect of intravaginal washing on HPV outcome The most important finding of this study is that intravaginal washing shortly after sex might reduce the risk of HPV infection, whereas intravaginal washing shortly before sex had no effect.
Performing intravaginal washing in the past 3 months was associated 
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